The immune substances or antibodies do not occur free in the blood, but are found associated with the proteins of the serum or plasma. With certain phenomena in the combination of immune body and antigen, the behavior commonly observed may be a function rather of the associated protein than of the immune body itself. "Protective" or "sensitizing" colloid effects on cell suspensions are brought about by a number of proteins which do not possess immune body. *-4 The formation of a film of protein on the surface of the cell has been offered as an explanation of such cases. 1.~ It is not certain, however, that it is the protein nature of the film in the case of immune sera which is responsible for the changes in the physicochemical properties of the immune system. On account of the influence of "indifferent" proteins, and of protein derivatives, *-8 even when present in low concentration, experiments planned to throw light on this problem can be undertaken only with immune body preparations that contain no protein except that intimately assodated with immune body. The present investigation was undertaken in the endeavor to obtain such a protein fraction of immune serum or plasma. Hemolysin was chosen as the immune body because of the relative ease and accuracy with which this antibody may be titrated.
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Hemolysin, or hemolytic sensitizer, is associated in rabbit serum with the globulin, as is immune body in general 7 and has been found chiefly or entirely in the pseudoglobulin fraction. 8-n Recently, however, hemolysin has been described as occurring entirely or in greater part in the euglobulin fraction. 12a3 The assignment of immune body to one fraction or another must depend on the experimental definition of the fractions of serum.
In the present work protein fractions have been obtained from the serum or plasma of rabbits immunized to sheep erythrocytes by dilution with water, and dialysis, after adjustment of the pit to the optimum for separation of the less soluble or globulin fractions. The content in hemolysin of the fractions obtained was determined by the method described in a previous paper. 14 From serum the fraction commonly known as euglobulln was found to precipitate on dilution at an optimal value of pH 5.9 to 5.8. The amount of protein brought down and the hemolysin recovered in the reprecipitated globulin varied with the degree of dilution: the precipitate from a dilution of 1 to 5 contained 1.4 per cent and from 1 to 20 dilution contained in three sera 25, 36, and 45 per cent of the total hemolysin of the corresponding whole serum. Further lessening of the electrolyte concentration by dialysis in 1 to 6 dilution of whole serum or of the solution from which globulin had been removed by dilution alone led to the separation of a larger amount of globulin and immune body. The pH of the solutions was adjusted to 5.9; dialysis was carried out in collodion sacs for 1 to 7 days. The total amount of immune body recovered by this procedure represented 45, 28, and 62 per cent of the total present in three sera. The first value represents an increase of 9.5 per cent in terms of the con-7 Pick, E. P., Beitr. chem. Physiol. u. Path., 1902 , i, 351. s Fuhrrnann, F., Beitr. chem. Physiol. u. Path., 1903 , iii, 417. 9 Meyer, K., Arch. Hyg., 1908 , lxvii, 114. 10 Ruppel, W. G., Ornstein, O., Carl, J., and Lasch, G., Z. ttyg. u. Infectionskrankh., 1923 , xcvii, 188. 11 Locke, A., and Hirsch, E. F., J. Inf. Dis., 1924 , xxxv, 519. 1~ Otto and Sukeninkowa, Z. Hyg. u. Infectionskrqnkh., 1924 , ci, 398. l~Laubenheimer, K., and Vollmar, H., Z. Ilyg. u. lnfectionskrankh., 1926 , cvi, 202. ' -~ Coulter, C. B., J. Gen. Physiol., 1926 tent of the whole serum over that obtained by dilution to 1 to 20 alone, at pH 5.8. This globulin precipitated most promptly from aqueous solution at pH 5.65. No fractionation of the protein was possible by variation of the p H of aqueous solutions. If, however, NaC1 in substance was added to the concentration of isotonicity to an aqueous solution of the globulin, a precipitate was obtained which varied in amount and in time of appearance in different specimens and formed in a rather wide range of p H with an optimum near p H 5.0. It was often incompletely soluble in water at pH 7.0 to 8.0.
Preparations from two sera had a hemolysin content of 0.15 and 0.63 per cent of that of the corresponding whole serum. The hemolytic activity of the globulin solution after the separation of the saltinsoluble precipitate was found to be 1, 5, and 12 per cent greater than before its removal. The salt-insoluble fraction appears thus to act as antialexin; this property is destroyed by heating to 50°C. The nature of this fraction is uncertain. It was at first regarded as a denaturation product, as described by Wu and Yen, is as a result of the hydrion concentrations to which the serum had been subjected. Later work with plasma suggested that it may be residual fibrinogen.
The hemolysin content of the solution which remained after dialysis was similar to that obtained with plasma, which is described below.
In obtaining plasma from immunized rabbits, coagulation was prevented by sodium citrate or potassium oxalate. On dilution of plasma with water, a flocculent precipitate consisting mainly of fibrinogen appeared at the optimal reaction of pH 6.4 to 6.1.
This fraction from a 1 to 5 dilution contained 2.3 and 2.5 per cent, and from 1 to 10 dilution 2.6, 5.5, and 6.5 per cent of the hemolysin of the corresponding whole plasma. In carrying out the titrations of solutions containing fibrinogen it was necessary to make the initial dilutions with water, to prevent fibrin formation. The fibrinogen itself in this fraction appears not to carry immune body: the hemolytic titre after the separation of fibrin by initial dilution in saline solution was the same within the limit of error in measurement, as 15 Wu, H., and Yen, D., J. Biochem., 1924-25, iv, 345.
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when clotting was prevented by initial dilution in water. Furthermore, the presence of fibrinogen under certain conditions depresses the apparent hemolytic activity of the immune protein, as found and described below, with the second fraction of plasma.
Globulin and a second portion of fibrinogen were separated from the remaining plasma solution by dialysis at pH 6.1 against distilled water. Thymol was added, and dialysis carried out at 5 °-10°C. for 3 to 15 days. The greater portion of water-insoluble protein flocculated in 48 hours; a further small amount, which was identical in its solubility with the first portion, separated slowly during 15 days or more. The precipitate, which appeared on dialysis, was soluble in water, and showed an optimum for flocculation from aqueous solution at pH 6.1 An hemolysin content of 33, 48.5, 48, 62, and 68 per cent of that of the whole plasma was obtained in this fraction. Longer dialysis was employed with the later experiments, with resulting increase in separation of hemolysin as indicated by the values which are given in the order in which the experiments were carried out.
The fibrinogen present in this fraction separated out as fibrin when NaC1 was added to isotonicity to an aqueous solution. Fibrin formation took place at reactions between pH 8.0 and 5.6, with an optimum about pH 7.2; separation was slow and three or more clottings were observed if each clot was removed as it formed. Within the limits of pH given, the formation of fibrin gel was most rapid and complete within certain concentrations of NaC1 or CaC1,; the limits were not precisely determined, but approximated isotonicity for NaC1. On the acid side of pH 6.0 fibrinogen separated out as a granular precipitate which was greatest in amount at pH 5.0 to 4.8. Fractions of immune protein which contained fibrinogen showed the greatest hemolytic activity, when brought in saline solution to pH between 8.0 and 4.0, at the reactions optimal for formation of fibrin gel. The presence of fibrinogen, possibly because of the form in which it existed, in solutions at other reactions appears to depress the hemolytic activity.
The total N associated with one hemolytic unit, of the usual value, was found with globulin preparations freed from fibrinogen to be 0.00038, 0.00034, and 0.00007 mg. with three different specimens.
The values are very close to those of Locke and Hirsch u for hemolysin obtained by dissociation from specific combination.
The hemolysin present in the plasma solution from which waterinsoluble globulin had been separated by dialysis varied inversely with the amount recovered in the globulin fraction; a ininimum of 2.8 per cent of the total was found in a specimen which had been dialyzed for 15 days.
DISCUSSION.
The globulin with which hemolysin is associated appears to exist in plasma as an adsorption complex with fibrinogen; the latter determines the optimal pH of flocculation from aqueous solution of the complex. The conditions under which fibrinogen forms a fibrin clot, or gel, recall those found by Falk le for gel formation by banana protein; in both cases gel forms only on the alkaline side of pH 6.0 and within certain limits of salt concentration. The relation of Ca to fibrin formation in the solutions studied is not as evident as in the case of banana protein; Ca is known to be necessary for clotting only in the first step, for which blood Ca was available in these plasma preparations.
The granular form in which fibrinogen separates from isotonic NaC1 solution at pH 5.0 to 4.8 suggests that a similar precipitate from serum protein solutions is residual fibrinogen. Both fibrinogen and the salt-insoluble protein from serum carry down no hemolysin or only an insignificant amount which may represent adsorbed globulin. The depression of hemolytic activity by amorphous precipitate of fibrinogen is perhaps due to adsorption of alexin.
Extraction of immune globulin preparations, with 8 to 20 volumes of 95 per cent alcohol at 0°C., caused a loss of at least 90 per cent of the immune body. The evaporated residue of the alcoholic extract contained both protein and lipoid, which neither alone nor together showed hemolytic activity. At the same time, the hemagglutinating property of the immune protein was found considerably intensified after alcoholic extraction. The partial denaturation of the protein by alcohol destroys the hemolytic activity, which must depend upon a different property of the protein from its agglutinating action.
